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Protecting People and the Environment

OFFICE OF NUCLEAR Full-Scope Site Level 3 Probabilistic Risk Assessment (PRA)Project

OBJECTIVES SCOPE

Develop a Level 3 Probabilisic Risk Assessment (PRAJ, generally based on current state of
practice methods, tools, and data that [1) reflects technical advances since completion of the TOOLS
NUREG-1150 studies, and (2) addresses scope considerations that were not previously
considered (e.g., multiunit risk]. - |
ADDITIONAL INFORMATION Extract new insights to enhance regulatory decisionmaking and to help focus oot P ot D anora9e SAPHIRE can be used
| lLimited agency resources on issues most directly related to the agency's mission - to model a plant's response
The NRC uses PRA to estimate to protect public health and safety. y . . o N - L B to Initiating events, quantity
risk to the public and environment Enhance the NRC staff's PRA capability and expertise and improve Mult-Uni Iomalovents (g Saton - Cask ranfer o the__ ., COre (_:Iama%e frequencies, and
from a nuclear power plant accident by documentation practices to make PRA information more accessible, > + Extomal ovnts{ 0.3, Sefsmic  Storage installtin (SFS) identify important contributors to core
determining what can go wrong, how likely Is retrievable, and understandable. - g damage (Level 1 PRAJ. In so doing, the
It for the incident to occur, and what are its Obtain insight into the technical feasibility and cost of Fullpower Shutdoun and Not addressed i proposed projec; analyst can build the PRA model, assuming

consequences. developing new Level 3 PRAs. ks rom debert et s (oo, et B /<[, 0w power, or
- Risk from fresh nuclear fuel, radiological waste, and minor ShUtdown_ |n add|t|0n' SAPH' E Can be used to analyze

Internal Events External Events radiological sources.

New Site Level 3 PRA
Project

For the tylge of nuclear plant currently operating in the United p— both internal and external events.
States, a PRA can estimate three levels of risk: e T

Secondary Side Cooling | No Inventory Loss from Feed and Bleed Cooling Long Term Cooling # End State

Approximate Scope of NUREG-1150 PORVs or RCP Seals (Phase - PH1)

TRANSIENT RPS FW INV FB LTC

Level 1T PRA—A Level 1 PRA estimates the frequency of accidents that | , e 0
cause damage to the nuclear reactor core. This is commonly called | .
core damage frequency (CDF)J.

Level 2 PRA—A Level 2 PRA extends a Level 1 PRA to include
estimating the frequency of accidents that release radioactivity from
the nuclear power plant, and includes details about the nature of the
potential radioactive releases.

Level 3 PRA—A Level 3 PRA extends a Level 2 PRA to include
estimating the consequences in terms of injury to the public and
damage to the environment.
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Simplified example of an Event Tree in SAPHIRE
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= , - = M " "EMi::= ~ The MELCOR code is a fully integrated,
ey SR ~ =Tt - i | L ~engineering-level computer code whose
- i N MRy . | Leerie ] || primary purpose Is to model the progression
— , T 7 i milE=y 't of\k)/ostulated accidents in light-water reactors
N = NG, 5 LR e~ § [(LWRs), as well as in nonreactor s;istems le.q.,
=0 e More Information. - N T D, M . s =T spent fuel pool (SFP) and dry cask].

Example of a MELCOR simulation

Level 1 PRA
Plant System

Responses
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Level 3 PRA Project Schedule

Example of a MACCS simulation

This current planned project schedule and infrastructure

Is subject to change. The NRC will continue to hold public

meetings periodically to provide the public with status updates on the
project’'s progress.
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